HE foremost problem in a plant breeding program using hybridization is predicting the most desirable crosses. At present, the only means of solving this problem is to make a series of crosses; in the case of small grains, to study the magnitude of variability in each cross for one or more segregating generations, and for corn, to assess the relative vigor of the single crosses. Any method for efficiently predicting such information before making the crosses would (a) save time and financial resources spent assaying worthless crosses, (b) allow more rapid utilization of desirable crosses, and (c) permit the assaying of more germplasm.
R. A. Kleese and K. J. FreyT
HE foremost problem in a plant breeding program using hybridization is predicting the most desirable crosses. At present, the only means of solving this problem is to make a series of crosses; in the case of small grains, to study the magnitude of variability in each cross for one or more segregating generations, and for corn, to assess the relative vigor of the single crosses. Any method for efficiently predicting such information before making the crosses would (a) save time and financial resources spent assaying worthless crosses, (b) allow more rapid utilization of desirable crosses, and (c) permit the assaying of more germplasm.
In general, the magnitude of segregation in small grain crosses and vigor in corn single crosses is directly related to the degree of genetic diversity of the parents. Predicting parental genetic diversity by direct chemical analysis of the genetic material, deoxyribonucleic acid (DNA), is not possible at present, and even if it were, the information might be of little practical value because of the complex interaction and pleiotropic effects of genes expressed in quantitative characters. However, because of the unique and proximate sequence of reactions leading from DNA to protein synthesis, a crude index of the genetic information carried by a particular genotype should exist in the protein complex produced by the genotype.
Serological techniques based upon the identification of individual proteins have been used sporadically in plant systematics for about 60 years. Perhaps the serological techniques used for intra-family or intra-generic differentiation in plant systematics, if refined, could distinguish between genotypes within a species. If succegsful this would provide a technique or "tool" for estimating the genetic relationship between varieties of small grains or inbreds of corn; thus making it possible to predict the most desirable Crosses.
The specific objectives of this study were to predict, with serological techniques, the degree of genetic relationship among 7 oat varieties and among 4 corn inbreds, and to correlate the predicted relationships with indices of variability and vigor for agronomic characters in the oat and corn crosses, respectively.
REVIEW OF LITERATURE
Chester (8) reviewed systematic plant serology until 1937. Consequently, an extensive review of this material will not be considered here. Nelson and Birkeland (15) found that the serologic ranking of wheat varieties paralleled somewhat the genetic relationship predicted from the known parentages of the varieties. It is of significance that their stated purpose in ranking the wheat varieties was to aid plant breeders. Interest in plant sero-systematics lagged until Hammon ( 11) reported on work done in classifying genera within the Ranunculaceae and Sola~aceae families, respectively, Johnson (13) and Baum (1) also published a serological breakdown of the Magnoliaceae and Cucurbitaceae, respectively.
Urano (16) demonstrated a stronger serological reaction between 2 corn inbred lines separated in the S~o generation than between ~ither of these lines and a third one separated from the same source in the Sz to S~. Yamasaki et al. (18) constructed heterosis indices and phlyogenetic relationship indices from the grain yield and number of heteropairs of chromosome knobs, repectively, in single crosses between Japanese flint and Corn-Belt dent lines. The degrees of precipitin reaction between the parent lines were also determined. High negative correlations were found between the quantities of precipitin and either the heterosis or phylogenetic relationship indices.
Urano (17) found a high negative correlation between the heterosis indices and the amount of precipitin reaction between the parental inbred corn lines. In some cases there were strong precipitin reactions between the single cross and either parent where the reaction between the parents was weak. The backcross and the recurrent parent gave a stronger precipitin reaction than did the single cross and the same parent. Urano (17) suggested that the precipitin reaction should make it possible to predict the degree of hybrid vigor in a single cross of two corn inbreds without making the cross. Davidson and Thompson (9) found good correlation between serological reaction and genealogy of lines of dent corn, but the serological relation of dent and pop corn was inconsistent with the putative genealogy.
MATERIALS AND METHODS
The biological materials used for this study consisted of (a) 7 oat varieties and certain crosses among them, and (b) 4 corn inbreds and all possible single crosses among them. Six oat varieties, 'Bonham', 'Andrew', 'Nemaha', *Richland', 'Minland', and *Mo. 0-205', were crossed to 'Cherokee' in 1955 . These six varieties, in the order named, represent descending degrees of genetic relationship to Cherokee variety based upon the putative common parentage between each of them and Cherokee. Of course, the exact genetic relationship of a particular variety to Cherokee may be more or less than expected, depending upon the sample of genes each variety encompassed. In 1956, F., seeds from a single F~ plant from each cross were space-planted in the field. At maturity, seed was harvested from each of 90 random F~ plants from each cross. In 1957, 60 to 70 seeds of each F~ progeny were grown in a progeny row to increase the seed supply for future experiments. In addition, 30 lines from Cherokee and 5 lines from each of the other parent varieties were grown in the same way as the segregates from the crosses.
In 1958, the 540 F,-generation lines (90 lines from each of crosses) and the 60 parental lines were grown in a randomized block experiment with 4 replicates at Ames. Each plot was a hill sown with 30 seeds, and the hills were spaced 1 foot apart in perpendicular directions. The whole experiment was bordered with 3 rows of hills.
The attributes measured were heading date, plant height, and grain yield. Heading date was recorded on a plot basis when half of the panicles had emerged from the sheaths. Plant heights werẽ
